The trading volume of Standard and Poor's Depository Receipts (SPDRs) or Spiders on the American Stock Exchange has grown consistently since the inception of trading in 1993. Theoretical models have predicted that the Spiders market would attract trading volume from uninformed traders because their losses due to adverse trades with informed traders would usually be lower in this market than in individual security markets. Relying on a modified mixture distribution hypothesis model proposed by Andersen (1996), this study applies generalized method of moments to estimate the percentage trading volume of SPDRs attributable to uninformed trades. Using ninety securities selected from the S&P 500 index as sample stocks, we find that the Spiders market indeed attracts a relatively higher percentage of trading volume from uninformed traders.
Introduction
In the last ten years, one of the most exciting financial innovations is the introduction of Exchange-Traded Funds (ETFs) The creation of ETFs gives investors an alternative trading vehicle. An investor can choose to buy or sell either the ETFs or the underlying individual securities that compose the indexes. Poterba and Shoven (2002) point out that ETFs are more tax efficient than traditional mutual funds. The tax advantage is due to the "in-kind redemption" technique adopted by the ETFs. Ackert and Tian (2000) and Elton et al. (2002) examine the characteristics and performance of SPDRs. They show that SPDRs track the S&P 500 index quite precisely.
Even though SPDRs show excellent tracking record, Subrahmanyam (1991) , Gorton and Pennacchi (1993) argue that composite securities, such as SPDRs, are not redundant because the return on these securities cannot be replicated by holding the individual underlying stocks when prices are not fully revealing or the market is not completely transparent. Subrahmanyam (1991) presents a model to characterize the trading strategy of discretionary liquidity (uninformed) traders. These uninformed traders can choose to execute their portfolio trades either in the market for the composite security or its underlying securities markets. The informed traders are another group of traders who possess firm-specific and/or systematic information. He finds that because of the "diversification" or "information offset" effect of the independent trades of the informed traders in the composite security, the total effect of informed trading is less damaging to the discretionary liquidity traders in the market of composite security than in its underlying individual securities markets. Gorton and Pennacchi (1993) concentrate on characterizing the optimal trading strategy of uninformed traders. They illustrate that the creation of the composite security can reduce the informed traders' information advantages over the uninformed traders and minimize the uninformed traders' loss to the informed traders. Assuming that the investors' utility function depends only on the mean and variance of return from investing in securities, they prove that the existence of the informed traders in the markets can decrease uninformed traders' expected rate of return on any security and increase their return variance, thus reduces their expected utility. Due to the diversification effect, a composite security can always be created to increase the expected utility of uninformed traders.
Specifically, Gorton and Pennacchi (1993) show that a composite security is constructed for any set of individual security portfolio weights that an uninformed trader would choose to hold. By holding this composite security, the uninformed trader would receive a higher expected return and face a lower variance.
Because there is less information asymmetry problem in the market of composite security than in the markets of its underlying individual securities, the uninformed traders would lose less in this market. The trading of the composite securities would attract trading volume from uninformed traders because their losses due to adverse trades with informed traders would usually be lower in this market than in individual securities markets.
To empirically confirm the hypothesis that composite securities would attract trading volume from uninformed traders, this study applies generalized method of moments (GMM) to estimate the relative trading volume of SPDRs attributable to uninformed trades. The estimation model is based on Andersen's (1996) modified mixture of distribution hypothesis (MDH) Model. Using ninety securities selected from the S&P 500 index as sample stocks, we find that the Spiders market indeed attract a relatively higher percentage of trading volume from uninformed traders.
Methodology
The mixture of distribution hypothesis (MDH) posits that the joint distribution of daily return and volume can be modeled as a mixture of bivariate normal distributions. Specifically, they are contemporaneously dependent on an underlying mixing variable that represents the flow of information. Clark (1973) first develops MDH model to describe the distribution of speculative prices.
The assumption that the daily trading volume follows a normal distribution in the original model seems unreasonable because the normality assumption may result in a negative trading volume. Relying on the theoretical microstructure framework of Glosten and Milgrom (1985) , Andersen (1996) proposes a modified MDH model, which assumes that daily trading volume follows a Poisson distribution. He divides trading volume into two components, informed and uninformed components. His model can be characterized as follows:
where t R is the stock return on day t; t K is a mixing variable, usually interpreted as the unobserved flow of underlying information regarding the future dividends or the liquidation value of a particular stock; t Vˆ is the detrended, stationary trading volume series; 0 m is the daily arrival intensity of uninformed trading, which is independent of the arrival of information; 1 m measures how strongly volume fluctuates in response to the news; and c is an unknown positive constant introduced due to a scaling indeterminacy that arises when detrended volume data are used in the estimation. generalized method of moments (GMM) procedure to the moment conditions specified in Andersen (1996) . The twelve unconditional moment equations are listed below.
1 All these variables are based on the detrended trading volume series. 2 In Andersen (1996) , equation (j) was written as
. It is corrected in Errata, which can be accessed from The Journal of Finance website. 3 In Andersen (1996) , equation (l) was written as
. It is corrected in Errata, which can be accessed from The Journal of Finance website.
Thus, there are nine unknown parameters and twelve moment conditions, resulting in three over-identifying restrictions. The chi-square tests for goodness-of-fit have three degrees of freedom. The system is estimated by minimizing the distance between the sample and theoretical moments over the parameter space in a quadratic form in accordance with the Newey and West (1987) 
the observation in a sample size of T. Then the vector of sample moments can be denoted
The GMM estimator T θˆis obtained by choosing θ to minimize the scalar:
In this case, the sample moments are as close as possible to the population moments. T W is a sequence of (12 × 12) positive definite weighting matrices.
where n is a parameter representing the maximal order of autocorrelation for t ω . We choose n = 25 because there is little change in the estimated parameters value when we increase it from 25 to 30.
Data and Sample Selection

Sample Selection
The sample time period for estimating modified MDH model is from February 1, 1993 through December 29, 2000. In total, there are two thousand daily returns and trading volume. In addition to the SPDRs, ninety securities from the S&P 500 index are selected as sample stocks. 4 The S&P 500 index consists of 500 stocks chosen for market size, liquidity, and industry group representation. We exclude stocks that were added to or dropped from the S&P 500 index during the sample period.
5 Our initial sample is the 266 common stocks that lasted at least eight years in the S&P 500 index.
Due to the time-consuming estimation process, we further reduce the sample to 90 common stocks, selected as follows. First, we rank the 266 stocks by average market capitalization, and then divide them into three groups. 6 In each group, we pick the median 30 stocks. Of these 90 stocks, 87 are traded on the New York Stock Exchange, and three are traded over-the-counter on the Nasdaq. To eliminate the effect of different trading mechanisms, we substitute NYSE listed stocks of similar size for the three Nasdaq listed stocks. Table 1 show the list of the final sample of the sample stocks. The selected companies are listed according to firm size ranging from Homestake Mining Co.
($1.97 billions) to Schering-Plough Corp. ($39.55 billions).
Data Sources
To estimate the modified MDH model, we use daily returns and trading volume data. The raw daily returns and trading volume (as measured by the number of shares traded, corrected for stock splits) are directly obtained from the CRSP daily database for February 1, 1993, through December 31, 2000. There are 2,000 observations in total for each common stock. Table 2 reports the summary statistics of the daily return for SPDRs. 8 The return series display excess kurtosis, meaning that extreme 1-day returns are frequently observed. The Ljung-Box Portmanteau statistic for autocorrelation in square daily returns up to 18th order is statistically significant at 1% level, which indicates that the return series display the usual dependency in higher order moments. Table 3 reports the summary statistics for raw daily trading volume. Figure 1 depicts that the raw daily trading volume series have a strong but erratic trend and have a distinct seasonality as well. Because the modified MDH model is based on the intensity of information flow, the GMM estimation procedure uses the detrended trading volume.
To detrend the trading volume time series data, we follow Gallant, Rossi and Tauchen (1992) and use a set of dummy and time-trend variables in the adjustment regression.
1)
Day of the week dummy variables (one for each day, Tuesday through Friday). These variables are designed to capture the day of the week effect.
2) Dummy variables for the number of nontrading days preceding the current trading day (dummies for each of 1, 2, and 3 or more nontrading days preceding the current trading day). These dummy variables capture the systematic effects of weekends and holidays.
3) Dummy variables for months of March, April, May, June, July, August, September, October, and November (one for each month).
8 Due to the space limitation, we do not report summary statistics for ninety stocks in the sample group. The summary statistics for individual ninety sample stocks are similar to those for SPDRs.
4)
Dummy variables for each week of December and January. These variables are designed to accommodate the well-known January effect.
5) Dummy variables for each year (1994 to 2000).
6)
A time trend variable (= 1, …, 2000) for all stocks.
We regress the square root of trading volume on this set of dummy and time-trend adjustment variables ( t Y DUMM ′ ) for SPDRs and the 90 underlying individual sample stocks:
Each regression produces the time series data
, which is assumed to be due to factors not systematically related to news or information arrival. Then we divide each square root of volume observation, t Y , by the corresponding non-constant noise component, t Yˆ, for that day to obtain the detrended volume series,
Figure 2 displays the SPDRs' detrended trading volume series, t Y . There are several outliers in this series whose appearance is due to some large ratio between the observed trading volume and the corresponding estimated non-constant noise trading volume.
Empirical Results
It is hypothesized that the discretionary liquidity (uninformed) traders should concentrate their trading in the market of SPDRs because they lose less due to adverse trades with informed traders in this market than in the individual securities markets. We expect more uninformed traders' trading volume in the SPDRs market than in the markets for the underlying individual securities. To estimate the uninformed traders' trading volume, we use Andersen (1996) modified MDH model and Hansen (1982) GMM estimation procedure. There are nine unknown parameters to be estimated and twelve orthogonal moment conditions. Then the 2 χ -test for goodness-of-fit has three degrees of freedom, which is based on:
The asymptotic distribution of the GMM estimates is:
We can use this asymptotic distribution to obtain the standard error and t statistic for each estimated parameter. The 90 underlying stocks are sampled according to the size of the 266 companies in the S&P 500 index. Table 5 , Panel B, groups the uninformed trading volume into three subgroups based on size. There is no obvious relationship between firm size and uninformed trading volume. We also run a least-square regression with uninformed trading volume as the dependent variable and the logarithm of firm size as the independent variable. The coefficient on firm size is −0.0138 and the t-value is -0.81, not significantly different from zero. Overall, we find no evidence to indicate that the size of a firm has an effect on the estimated percentage uninformed trading volume.
Conclusion
The popularity of ETFs in recent years raises the question why this type of security attracts so many investors and trading volume. Individual investors obviously can choose buying and selling their underlying securities that compose the indexes in the same proportions to get the same cash flow. Subrahmanyam (1991) and Gorton and Pennacchi (1993) propose theories to explain why such composite securities can exist and why they are popular. Due to the "diversification" or "information offset" effect, the introduction of ETFs reduces the informed traders information advantage and the uninformed traders would face less adverse selection problem in this market than in the market of individual securities.
Relying on a modified mixture distribution hypothesis model proposed by Andersen (1996) , this study applies generalized method of moments to estimate the relative trading volume of SPDRs attributable to uninformed trades. Using ninety securities selected from the S&P 500 index as sample stocks, we find that the Spiders market indeed attracts a relatively higher percentage of trading volume from uninformed traders. 
where r is the mean of the return; 0 m is the daily arrival intensity of noise trading (uninformed traders'), which is independent of the arrival of information; 1 m measures how strongly volume fluctuates in response to the news; and c is an unknown positive constant which is introduced due to a scaling indeterminacy that arises when detrended volume data are used in the estimation. Estimates are corrected for serially correlated and heteroskedastic errors by the Newey and West (1987) This figure displays the detrended daily trading volume of SPDRs. The raw daily trading volume (as measured by the number of shares traded, corrected for stock splits) is directly obtained from the CRSP daily database over February 1, 1993 to December 29. The series are detrended by followings: First, we regress the square root of trading volume on the specific set of dummy and time-trend adjustment variables to get t Yˆ, which is assumed to be due to factors not systematically related to news or information arrival. 
